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Editor 
Ray Osterwald, NO@DMS 


Electric Radio™ is all about the restoration, maintenance, and — 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some of Our Regular Contributors Include: 
Tom Marcellino (W3BYM), Gary Halverson (K6GLH), Joe Long 
(WA2EJT), David Ishmael (WA6VVL), Jeff Covelli (WA8SAJ), Mike 
Bittner (W6MAB), Rob Vincent (K1DFT), D.S. “Jeep” Platt (K3HVG), 
George Misic (KE8RN), Mike Murphy (WU2D), Larry Will (W3LW), 
Dave Gordon-Smith (G3UUR), Pat Griffin (AA4PG), Phil Legate 
(ACGOB), Janis Carson (AB2RA), Joe Eide (KB9R) 


Editor’s Comments 


More Post Office 

It used to be that we would get 3 or 4 issues of the 
magazine mistakenly returned by the post office 
each month, so we simply re-mailed them. Lately, 
we have been getting that Pn urns eve every day 
with ridiculous labels saying “no mail receptacle,” 
“no such address,” “can not be delivered as 
addressed,” etc. The post office charges us for their mistakes each time one arrives, 
and then there is the time it takes and postage cost of re-mailing them. This is 
getting expensive and I am considering what to do because this is in addition to our 


PP oc 


regular post office costs. 

Backlog 

My wife’s doctors say that she is almost recovered and is allowed to drive and 
climb up on step ladders, so we are working very hard to get our order backlog 
caught up. We appreciate everyone’s patience while we work through this. 

Short Circuits 

It turns out that Alan Victor’s (WA4MYV) article last month about the origin of 
the ARRL’s equation on calculating grounded-cathode amplifier input impedance 
has some typos due to font conflicts. So, I will be placing the original PDF file he 
sent us on the ER web site for free download. Also, Ray Robinson (VK2NO) sent 
several schematics to go with his ARC-60 article of last month. These were too 
large to reproduce well in ER, so they will also be posted for download on the ER 
web site. 


73, Keep Those Filaments Lit! N@DMS 
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een ees Geissinger (WA@SPM) oe a fine Sea ie eee muliary 
surplus radio gear that includes the rare radar receivers he describes in this 
month’s issue. Gary is frequently on the morning 75-meter AM nets in Colorado 
with a variety of classic transmitters. : 


The 40-80 Popular Pentode Quad Amp 
(OQRP to QRO with One Control) 


By Tom Marcellino, W3BYM 
13806 Parkland Drive 
Rockville, MD 20853 
w3bym1@gmail.com 


Background 

During the period from 1952 to 1967, 
the 6146 was a front runner for use as a 
PA in transmitters.! There were at least 
18 different companies during those 15 
years that used that tube. Those 18 
companies produced 43 different 
transmitters that included the 6146. 

The 6146 is a beam power pentode.? 
The tube may be used with full input up 
to 60 MHz and reduced input up to 175 
MHz. Besides RF power applications, it 
can be used in AF power applications. 

There is one thing to remember when 
using this tube or its little brother, the 


2E26; bypass capacitors are required for 
these tubes. Each tube needs five 
capacitors. Three for the cathode pins, 
one for the screen grid, and one for the 
high side of the heater. 

The Driver: V1 

The driver (V1) circuit is one I’ve used 
before with good success. Cathode bias 
of 15 VDC is used instead of grid bias. 
Grid bias isn’t possible because of the 
low input voltage from the VFO. 

The plate voltage is 780 VDC with a 
screen voltage of 75 VDC. The screen 
uses a voltage divider that keeps the screen 
voltage low during key-up. Cathode 
current is 75 mA. 

The plate circuit is tuned with a 50pF 
variable capacitor and a section of B&¢W 
Miniductor. 80 meters requires 36 turns 
(17H) and 40 meters requires 14 turns 


if 


Figure 1: The front shows an array of vintage parts. It uses one Weston meter model 
506 and one Triplett model 221. The knobs are from old Hp test equipment. The 
lamp bezels are nickel plated. The one modern part is the miniature meter shorting 


switch. 
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7,8 


ALL TUBES: Gnid...... 


-1,3,4,6 with .01 


BYPASS..... 


Figure 2, Left, Amp 
Schematic: Worth 


repeating is the heavy use 
of .01 bypass capacitors. 
The input connection 
from the VFO to pin 5 of 
V1 should be a straight 
piece of bus wire. Q1 max 
dissipation is only 5 watts 
and a heat sink is 
optional. 


(7 pH). The two bands 
are selected with S3. S3 
is a miniature toggle 
switch mounted near the 
inductor on top of the 
chassis. An ink line is 
scribed on the chassis 
leading to the front panel 
where a reminder is inked 
between the meters. 
The Power Amplifier: 
V2, V3, V4 

The power amplifier 
included an experiment 
with a series screen-grid 
circuit. In contrast to one 
of the more standard 
methods for developing 


COIL STOCK.....B&W 3016 


Figure 3, Above: V1’s 
plate inductor, LI, is 
mounted in a four pin 
tube base. S3 is mounted 
on top of the chassis close 
to the inductor. 
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screen voltage is a single resistor for each 
screen grid that is fed from the high 
voltage. 

In this project, the three screen grids 
are connected in series. The reason for 
doing that was to determine if the screen 
currents would divide equally. During 
construction, screen wires used loops for 
current measurements using the HP- 
428B meter. The measured screen cur- 
rents at full power output were not equal. 
The three tubes measured 12 mA, 11 
mA, and 15 mA for a total of 38 mA. If 
the tubes were placed in different sockets 
each screen current value stayed with 
that tube. I’m not a vacuum tube expert 
but I would think that the spacing be- 
tween the screen grid and cathode would 
be a factor influencing the screen cur- 
rent. Note, the series screen grids aren’t 
new. EF Johnson used the same configu- 
ration in the Viking Valiant transmitter 
in the early 1960s . 

The grids for the PA tubes are 
connected in series also. No grid resistor 
is needed; only the RFC is used in series 
with the fixed bias supply. Fixed bias is 


set to -75 VDC. Full RF power out is 
250 watts with 8 mA of grid drive, The 
cathode is increased to 450 mA and at 
this power level the loaded B+ is 780 
VG. 

Power Supply 

The power supply features a husky 
power transformer. It weighs 14 pounds 
and has four secondary windings. The 5 
volt winding wasn’t needed. The 
transformer probably began life in a 
vintage I'V set because it has No.12 
AWG wire for the 6 volt leads. 

Double in-series rectifiers are used for 
added protection. The 120k-ohm 
resistors serve both as bleeders and 
capacitor equalization. The 120 volt 
winding worked very well as the source 
for the -75 VDC bias. 

The input AC current drain was 
measured. AC on is 0.39A, DC on is 
0.51A, and key down is 4.6A. The AC 
input uses a 6 amp slow-blow fuse. 

RF Power Control 

The RF power control (part of figure 
1) is extremely simple. It’s comprised of 
one transistor and one high ohm pot. 


S1 6ASB 


120 


1N4007 
120 


+ 350V 


#47 S2B | 


780 VDC LOADED ; 


6.3 
#47 TR 
=) pc Gnd 


Figure 4: The power supply uses two diodes in series for added peak inverse voltage 
protection. The transformer is a hefty 14 pound unit, originally used in a vintage 
TV. The 120 volt winding worked well as the bias voltage source. 
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Figure 5: The under chassis shows the many bypass capacitors. The large 50 watt 
screen resistor is located in the 9 o’clock position. 


This circuit isn’t new either. I’ve 
used it on several transmitters 
dating back 20 years. 

The DTS801 transistor is a 
high voltage unit. It must have a 
collector-to-base breakdown 
specification of at least the 
transmitter’s B+ voltage. The 
transistor will “see” worst-case 
high voltage when the pot is 
turned to the ground end. The 
current spec for the transistor is 


Figure 6: The roller inductor, 
tuning capacitor, and feed-thru 
to the RF choke are shown. The 
triangle arrangement of the PA 
tubes was for shortest socket 
wiring, 
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Figure 7: This view shows my standard setup. From left to right; RF output, key jack, 


VFO jack, TR voltage, RF input, AC power and fuse. 


less than 40 mA and really a non-factor. 

Measurements were taken at various 
degrees of control pot rotation. The 
worst-case power dissipation was 5 watts 
in the 3 o'clock position. The pot can 
have a range of 500-to-1 Megohm and 
can be either linear or audio taper. I 
prefer the audio taper type. 

The transistor, in this case, has a TO- 
3 case. It probably wouldn’t require any 
heat sink but was mounted on a piece of 
angle aluminum for added protection. 

RF power output was measured as the 
control pot was rotated. At max CW 
position the power was 250 watts. At 
three o'clock it’s 175 watts, and at 12 
o'clock it produced 50 watts. Power 
output was reduced to QRP levels as the 
control rotated in the CCW position. 

Fabrication 

The amplifier is mounted on a 10" x 
14" x 3" aluminum chassis. The tune 
capacitor and variable inductor are housed 
ina 5 x7 x, 3 .minibox: 
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The PA tubes use large, all ceramic 
sockets, National XC-8. These sockets 
have exposed top contact rivets. To insure 
the rivets are insulated from the chassis, 
the sockets are recessed 1/8-inch. 


References: 

1. Raymond S. Moore, Transmitters 
Exciters, and Power Amplifiers 1930 — 
1980, April 1996 

[Editor’s Note: Additionally, Gene 
Rippen’s book Tube Type Transmitters, 
2nd Edition lists 107 different rigs using 
the venerable 6146 or others in the 6146 
family. ] 

2. RCA, Transmitting Tubes Technical 
Manual TT-5, 1962 
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Time Travel: “Interning” with Art Collins in 1933 


By Gary Halverson, KOGLH 
K6GLH@volcano.net 


For the past several summers I’ve been 
building replica pre-war Collins 
transmitters from the beginning of Collins 
Radio, 1932 to 1934: a 150B, a 9C, and 
most recently a 40B. Collectively, this 
experience has been like being a junior 
engineer working for Art Collins in his 
very first couple of years in business, so 
Id like to share some of my observations 
here. 

To put things in perspective, it all 
started with the Collins 30W, Art’s very 
first product. My long-time friend, J.B. 
Jenkins (W5EU, SK), and I were Collins 
kindred spirits when it comes to early 
Collins products. J.B spent most of his 
career working for Collins in Richardson 
Texas. He'd been a ham all his life and 
became a professional electronics 
engineer. We met through a classified ad 
in Electric Radio — we were both looking 
for parts for the Collins 30J transmitter, 
their last pre-war model. 

In his book Future Shock, Alvin Toffler 


made a statement that in order to find a 


tiny group of similarly minded friends, 


K6GLH 
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J.B. Jenkins (W5EU, SK) with his 
Collins 30J 


you would have to live in a city of 
approximately a million people. Well, 
the entire global ham boat anchor 
community isn’t close to that number, 
but J.B. and I, made the Collins 
connection and we hit it off. We helped 
each other, not only rounding up early 
Collins components, but also piecing 
together the early patchwork history of 
Collins Radio that the history books 
mostly forgot. 
A Collins Christmas Story 

So, after years of exploring and sharing 
our mutual Collins compassion, J.B. 
presented me with the best Christmas 
present of my adult life, a replica Collins 
30W that he had handcrafted using 
period-appropriate parts and built in the 
construction style of the period. Even the 


slotted screws were correct!! 
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I wish I had video-taped opening that 
package because my face would have had 
the expression a six-year old kid would 
have had opening his best Christmas 
present EVER. I was so proud of that 
transmitter | wanted to show it off to 
everybody, but for the most part nobody 
was interested. 

Fortunately I had recently come to 
know two old-timer West Coast radio 
pioneer types, Bud Bane (W6WB?) and 
Ray Rinaudo (W6KEV%). So shortly after 
receiving my gift of a lifetime, I set up a 
show-and-tell session of the replica 30W 
for Bud and Ray to play with at Bud’s 
house in the Sunset District of San 
Francisco. 

Since Ray was reluctant to drive 
anymore, I picked him up at his house in 
San Mateo, on the way to San Francisco 
from San Jose where I was then living. 
When we arrived at Bud’s house, his wife 
immediately presented a platter of 
Christmas pastry treats that Bud eagerly 
handed to us. 

While Bud and Ray were snacking, I 
set up the 30W in an adjoining room 
being careful to keep it draped in a large 
towel so as not to spoil the surprise. 
When it was ready to reveal, I invited 
Bud and Ray to meander into the room 


: a”, a 7 Sa a => 1s 
Bud Bane (WG6WB, SK) in 1992 
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for the presentation. Neither Bud nor 
Ray had expected what they saw when 
the big towel was removed. While telling 
them about how J.B. had hand-crafted 
this replica from scratch with period- 
appropriate Components in an exacting 
construction style, I powered it up and 
they tuned it into a 40-watt light bulb as 
a dummy load. 

It was Ray who pressed the key first. 
They both made comments about how to 
tune an old three-stage transmitter as 
their memories came seeping back. 

After getting it properly tuned up 
(tedious because every stage interacts with 
the adjacent stages) and the light bulb at 
maximum brilliance, we celebrated with 
three-fingers of Bud’s Glenfiddich. I'll 
never forget that magical Christmas 
season, one of the best ever of my adult 
ham radio life, and J.B. was the Magic 
Santa. 

Fast Forward 20 Years 

By now! was now thinking of elevating 
my trophy 30W to a loftier plane by 
expanding it into the magnificent Collins 
150B AM phone transmitter, Collins’ 
first “floor model” rig. That was one of 
the Collins benefits at the time: you could 
upgrade to bigger and better without 
wasting your initial investment. 


J.B. and I lost touch for a while. We 
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The Collins 15008 Transmitter has 2 carrier 
output of 100 to 150 watts on all frequencies 
up to 14.3 Me, Class B modulation is em- 
loyed for high quality phone transmission, 
nd 25 cents in coin for illustrated catalog 
giving complere derails and prices on 
Collins Transminers and Transformers. 


COLLINS RADIO CO. 
CEDAR RAPIDS, lOWA | 


A Collins “Floor Model” 150B 
| Transmitter 

both had issues in our lives and Collins 
radio wasn’t the most important thing 
then. We both took sabbaticals from 
antique radio building for a couple of 
years to deal with our personal issues. 
But then as fate would have it, we got 
talking again about our hibernating 
projects. J.B., definitely motivated me 
back out of cut-off and into Class A 
prime. 

Before laying a finger on this upgrade 
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project, I discussed it with J.B. Turns 
out, he had been thinking along the same 
lines. So we once again collaborated on 
the new project. J.B. graciously offered 
to make the phenolic 19-inch panels for 
the 150B and engrave them. This project 
couldn’t have happened without those 
panels — J.B. to the rescue (again!). 

Because the 150B was a more complex 
transmitter (using the 30W as the driver), 
I had to start rounding up parts for four 
more modules, the 3A Power Amplifier, 
the 1200B High Voltage power supply, 
the 30B Modulator, and the 9C Speech 
Amplifier. A 14C Remote Control Box 
was used for filament and plate power 
switching and _ standby/transmit 
functions. It also contained two screw-in 
type line fuses. This unit was not 
mentioned in the Collins 150B Bulletin 
and was discovered by “accident” when 
exploring the schematics of other early 
“floor model” transmitters. 

Finding period-appropriate 


components from 1933 can be very 


The 9C Speech Amplifier 


challenging but thanks to decades of 
1930’s parts collecting diligence, I was 
good-to-go. And that brings me back to 
the “junior engineering internship” with 
Collins Radio in 1933. 
Plugging Into 1933 

Obviously the radio landscape was very 

different then. The breadth of component 
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offerings was limited to a handful of 
companies. If you were a manufacturer 
of radio products then, your purchasing 
agent was probably taken out to lunch 
every week by the same salesmen. 

The hardest components to secure were 
the transformers. Collins started out using 
Thordarson and then had an OEM 
produce transformers for them. 

Then there was the Great Depression 
and its “depression-era engineering” 
(DEE if I may coin an acronym). The 
DEE philosophy was to design as cost- 
effectively as possible and use as few 
components as necessary to keep costs 
down. However, Art Collins recognized 
that his products needed to be built using 
top quality components — his company’s 
reputation was built on the shoulders of 
the top industry component leaders. And 
that was a key decision. 

After getting his vendors vetted and 
lined up, the first Collins 30W transmitter 
was initially offered as a kit. But Art 
quickly discovered that there were too 
many variables involved in achieving 
consistent customer satisfaction so the 
kit offering was withdrawn and replaced 
with an assembled and tested unit. 

Labor was cheap when Art Collins 
started his company. College graduates 
having electronics engineering degrees 
didn’t have a lot of job opportunities 
then, so Art was in a unique position to 
pick the cream of the crop, and as a 
junior engineer, you started on the 
assembly line getting to know the 
products screw-by-screw and wire-by- 
wire. 

The early product front panels were 
made from Formica plates. They were 
not only sturdy and an excellent insulator 
on which surface-mounted Weston 301- 
style “bug-eye” meters could be mounted 


without any special considerations, but 
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the panels also could be engraved and 
presented a clean formal appearance. 
Collins transmitters looked like they were 
dressed in a formal tuxedo ready for you 
to take them to the ball, and a prior 
decade of broadcast receiver production ~ 
had established the methods of using this 
material. 

One of the problems of using Formica 
panels in transmitters was the “hand 
affect” that made tuning challenging. 
Because the panels were electrically 
transparent to the components mounted 
behind them, as the operator’s hand 
approached a variable capacitor, the 
nominal capacitance would change, thus 
altering the circuit. This made tuning 
tedious and reiterative. 

Safety was also an issue. High voltage 
on tuning capacitors meant that the 
insulation of the knob was the only thing 
that protected the operator from a 
potentially dangerous shock or RF burn. 

Cost savings obtained by not shielding 
and bypassing leads, which introduced 
stray coupling between stages, resulted 
in instability issues. Cloth-covered leads 
from the power supply and meter panel 
were unshielded and laced together in 
wiring harnesses. That created another 
level of results unexpected in more recent 
engineering practices and expectations. 

Conclusion 

As the design of HF transmitters 
evolved over the following decades, the 
DEE issues were overcome by virtue of 
economic recovery and increased market 
demand, not to mention the wartime 
efforts. Transmitter stability and 
performance improved as isolation 
between stages improved with shielding, 
bypassing, and layout considerations. 
Safety issues were also addressed. 

As construction of my 150B clone 


progressed, access to surviving specimens 
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that remained factory original 
proved to bea major challenge 
— very few existed. Jim 
Stitzinger (WA3CEX), who 
has a (mostly) original 150B, 
discovered the interconnect 
diagram in a box of papers 
from an estate. 

A14C Remote Control box 
kit was obtained from Steve, 
VKAVN, who built a few units 


copied after an original. A 


custom cage cover for the 1200B High 
Voltage Power Supply also needed to be 
fabricated. Thankfully, measurements 
and materials copied from Jims’ original 
unit were available. 

Vacuum tubes were another challenge. 
Finding functional receiving and 
transmitting tubes from the early 1930s 
was quite the chore, especially the 203As 
used in the 3A Power Amplifier and the 
30B Class B Modulator. Equally difficult 
to find was the type 10 output tube used 


The 14C Remote Control Box 


46 buffer amplifiers were easier to find. 

Coil forms were also a challenge to 
locate. Hammarlund plug-in forms are 
used in the 30W (10A Crystal Control 
Unit), however, those used in the 3A 
Power Amplifier were unique. 

These challenges/side-effects of DEE 
were also experienced by a seasoned 
professional engineer, Larry Pinkston 
(K9HHK) during his restoration of a 
Collins 150 Transmitter* for the Collins 
Aerospace Museum. As Larry stated, “...it 
became very tempting to add bypass 


The 3A Power Amplifier 
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capacitors and other features 
consistent with modern HF 
circuit layout, which would 
severely alter the as-is status 
of the unit for museum display 
purposes.” 

So there’s the dilemma — 
staying true to the design and 
construction practices of the 
pre-war products versus 
reliable performance. My 
150B clone is basically now 
finished, however, I have not 
tamed the stability problems 
being reluctant to step outside 
of the design art. 

Since the passing of J.B. 
Jenkins, I have “inherited” his 
3A, 30B and 1200B units, 
which have replaced those I 
built because J.B.’s construc- 
tion quality was meticulous. 
So now J.B.’s original 30W 
gift is reunited with his 150B 
modules, thereby completing 
the W5EU 150B legacy (and 
hopefully blessed by the ghost 
of Art Collins). 

Footnotes: 

Phillips-head screws didn’t come 
along until the mid-1930s — the General 
Motors 1936 Cadillac was the first 
product built with Phillips screws. The 
self-centering property of the head was 
the attraction for early adoption on 
assembly production lines. (Thanks to 


KBOR.) 


2. Bud Bane, WGWB. See ER issue 


#315 for more information about Bud. 


3. Ray Rinaudo (W6KEV) worked for 
Eimac and constructed many of the linear 


amplifiers featured in Eimac advertising. 


4. Larry Pinkston, KXHHK, The 
Restoration of a Collins Type 150 


Transmitter, ER issue #361. 
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A Final Word About the Fowler R-390As? 


By Paolo Viappiani 
Via Magenta 32 
54033 Carrara, Italy 
pviappiani@tin.it — 


Introduction 

After some feedback (and a few 
questions) that followed my old ER 
articles on the specific matter’, a long 
silence took place and no one longer 
spoke about the five R-390A receivers 
built in the ’90 years of the last Century 
by Fowler Industries of Port Jervis, NY 
(the last units ever produced); only from 
time to time someone asked for further 
info by posting his questions on the 
internet Facebook group Receiver, Radio 
R-390A/URR.? 

This happened until about June 2020, 
when an advertisement offering a “Fowler 
R-390A Ham Radio Communications 
Receiver No. 1 of 5 Restored and 
Documented” for sale appeared on the 
well-known internet auction site; this 
obviously rekindled the curiosity and the 
interest of many people. 

Regardless of whether that radio was 
sold or not (the seller asked for $10k, but 
I avoid any comment on this as the 
Fowlers are more collectible items than 
anything else), I am now absolutely 
convinced that the advertised receiver 
was really the Fowler #3 and that the true 
Fowler #1 is the one that is still part of 
my radio collection. 

This is what I believe, I will try to 
demonstrate it by this article just for the 
sake of historical truth. 

Some Background 

On April 2019, both me, Les Locklear, 
and Tom Marcotte (the two major experts 
on the R-390-series history), and also 
Mac McCullough (the renowned ham 
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and radio collector), were asked for info 
and help by Tom Hoyer, a ham who was 
attempting to reassemble and to restore a 
Fowler R-390A owned by his friend, 
Peter Graves. Tom Hoyer reported that 
Peter had bought his radio (dismantled 
in various pieces) some years before from 
Mac McCullough, who had shipped him 
all the parts and the wiring harness in 
some boxes. 

Included, Tom Hoyer found a receipt 
from Rick Mish (Miltronix) for his work 
done on some of the modules in Sept. 
1997. Two “Fowler” ID plates, one 
stamped with the number “1” and a 
second one with no serial number imprint 
were also found, along with a front panel 
and a bare main chassis. 

Tom Hoyer specified that most of the 
subchassis were signed “Fowler SN 1” by 
some black/brown adhesive labels and 
that several IF cans showed “Fowler” 
stamped on them. 

Of course all this had tickled my 
curiosity and that of all the other above 
mentioned people, so that a dense 
exchange of emails among us started at 
that time. 

In practice, I was trying to obtain details 
and photos of all the Fowler units that 
have survived until now, in order to 
compare them with the ones concerning 
my radio and to be able to somehow 
determine in what subsequent times they 
had been built. 

Chronological Correspondence Details 
eApril 8 and 9, 2019: 

Items received from Les Locklear were 
6 photos that had been to sent him by 
Tom Hoyer and depicting some parts of 
a Fowler R-390A owned by Peter Graves 
(that Tom Hoyer took charge of for 
reassembling), and the September 2007 
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issue of the magazine Kilowatt Harmonics, 
talking about the Fowler #2 offered for 
sale on eBay and the Fowlers #1 and #3 
“found in Virginia” (at the St. Julien’s 
Creek Annex). 

e April 10, 2019: 

Received from Tom Hoyer were 15 
photos, 6 videos, and a compendium of 
documents concerning the reassembly of 
parts of the Fowler R-390A owned by 
Peter Graves. Among the documents is 
an invoice (dated September 12, 1997) 
issued by Rick Mish to Mac McCullough 
for cleaning, repairing and aligning three 
R-390A subchassis (RF deck, IF deck 
and a PTO) of the so-called “Fowler # 
ait 
Aprilel22019:; 

Received from Tom Marcotte were 
eight single shots that George Rancourt 
(K1ANX) had sent him (concerning one 
of his two Fowler units), and a Kodak 
Instamatic photographic mosaic 
concerning Rancourt’s other unit. (The 
8 single shots seem to depict the parts of 
my unit, while the mosaic seem to show 
the parts of the Tom Hoyer-Peter Graves’ 
unit.) 

e June 18, 2019: 

Received from Tom Marcotte a “.zip” 
file containing 136 photos of the Fowler 
#2 that had been once sent to him by his 
owner Victor Hatharasinghe. All the 
photos seem to be dated July 2007. 
(Obviously the Fowler #2 is the well- 
known all-original unit.) 
¢ July 23, 2020; 

Downloaded from the Internet were 
12 photos related to the eBay listing of 
Peter Graves (ID “radiograveyard” from 
Ottsville, PA) concerning the sale of his 
Fowler R-390A (that he defines: “the 
true #1 unit’). 
eJuly 25, 2020: 

Received from Tom Hoyer were further 


8 photos of the Fowler R-390A owned by 
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Peter Graves (and taken over by Tom 
Hoyer himself for reassembling and 
aligning). 

All the above documents have been 
added to the many photos I have of my 
unit, even if only a few were really useful 
for my purpose. 

Comparisons Among the Pictures 

First of all, in order to get the maximum 
possible details, I enlarged (using 
professional software) all the single 
photos, including the ones that were part 
of the “collage” I had received from Tom 
Marcotte. 

The next step was to combine some of 
the pictures where the same details could 
be seen; this in order to draw the right 
conclusions. 

Comparisons “A” (Figures 1 to 6) 

The paired photos represent the 
comparison between Tom Marcotte’s 
single shots he got from George Rancourt 
(and that show one of his two Fowler © 
units, pictures at left) and my unit 
(pictures at right). Relevant details in the 
photos are circled or commented. 

Comparisons “B” (Figures 7 to 11) 

The paired shots represent the 
comparison between Tom Marcotte’s 
photos (derived from the “collage” he got 
from George Rancourt and concerning 
his second Fowler unit, pictures at left) 
and the Tom Hoyer-Peter Graves unit 
(pictures at right). Again, relevant details 
in the photos are circled or commented. 
Comparisons “C” (Figures 12 and 13) 

The two paired pictures represent the 
comparison between some of the shots I 
received from Les Locklear (left picture) 
and the corresponding ones I got from 
Tom Hoyer. It’s evident that the pictures 
represent the same unit, the one from 
Tom Hoyer-Peter Graves. 

Comparisons “Other” 
(Figures 14 to 23) 
These pictures represent other details 
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Figure 1: Comparison Between the AF Subchassis (Rancourt’s “A” Unit at Left, My 


Unit at Right) 


Figure 2: Comparison between the IF subchassis, bottom side (Rancourt’s “A” unit 
at left, my unit at right). 


Figure 3: Comparison between the IF subchassis, left side (Rancourt’s “A” unit at 


left, my unit at right). 


of all the three Fowler units. (Mine, the 
true #2 once owned by Vitor 
Hatarasinghe, and the Tom Hoyer-Peter 
Graves’ unit.) 

From the comparison ofall the available 
photos and documents, it becomes 
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evident that: 

a) All the modules of my unit are just 
the ones represented in Tom Marcotte’s 
single shots that came from George 
Rancourt; 


b) All the modules of Tom Hoyer’s 
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Figure 7: Comparison between the AF subchassis, left sides (Rancourt’s “B” unit at 
left, Tom Hoyer’s unit at right). 


IF TRANSFORMERS 
REPLACED BY RICK M 
AS PER HIS 9-12.87 
INVOICE TO MAC 
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SM-C-343621 


Figure 8: Comparison between the IF subchassis, left sides (Rancourt’s “B” unit at 


left, Tom Hoyer’s unit at right). 


5 


Figure 9: Comparison between the Power subchassis, top sides (Rancourt’s “B” unit 


at left, Tom Hoyer’s unit at right). 


(N00024-84-C-2027) instead; 

d) All the three units (mine, Victor’s 
#2, and Tom Hoyer-Peter Graves’ unit) 
show the “SYWC” misprint on their back 
panels; 

e) The potted transformers and chokes 
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on the audio subchassis of my unit are all 
code-dated 1983, the corresponding ones 
on the Victor’s #2 unit are code-dated 
1985-1986 and on Tom Hoyer’s unit 
they are code-dated 1986-1989; 

f) All the crystals on the crystal oscillator 
subchassis of my unit are all date-coded 
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Figure 10: Comparison between the PTO subchassis (Rincoures “B” unit at left, 
Tom Hoyer’s unit at right). 
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Figure 11: Comparison between the Xtal Osc. subchassis tags (Rancourt’s “B” unit 
at left, Tom Hoyer’s unit at right). 


Figure 12: 

Comparison 
between the pictures 
received from Les 


Locklear (left) and 


the ones received 
from Tom Hoyer 
(right): Xtal Osc. 


subchassis. 


1983, while the 
corresponding ones 
in the Victor’s #2 
unit are date-coded 
1986; 

g) Some IF transformers on the IF 
subchassis of the Tom Hoyer-Peter 
Graves’ unit seem to have been replaced, 
and this is in accordance with the above 
mentioned Rick Mish 09-12-1997 
invoice to Mac McCullough. 


Miscellaneous Statements 


¢ Mac McCullough said he never sent 
Rick Mish complete receivers, but only 
individual subchassis; this is confirmed 
in full by the above mentioned (and 
unique) Rick Mish’s invoice. 


¢ The same Mac McCullough then 
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' SERIAL 
MANUFA 
AVONDALE SHIPYARDS INC. 
CONTRACTOR 
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INT TN 4-64.C.. 


RECEIVER, RADIO R-390A/URR 
115V/230 VAC 48-62~ 220W 
. SERIAL SS 


MANUFACTURED FOR 


AVONDALE SHIPYARDS, INC. 
CONTRACTOR 
FOWLER INDUSTRIES. INC. 
CONTRACT N00024-84-C-2027 


RECEIVER, RADIO R-390A/URR 
115/230 VAC 48-62 ~ 220w 
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CONTRACT N00024-64-C-2027 


Figure 14: Comparison among the front 
tags: my unit (repro, top); Victor’s unit 
(original, mid); Tom Hoyer’s unit 
(repro, bottom). 


stated (in a mail dated April 17, 2019), 
“Well some clarity is needed here, I have 
no knowledge of or any first hand contact 
with any FOWLER receiver except No. 1 
only one I have ever owned bought or 
sold is No. 1 seen pictures of most all the 
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Figure 13: 

Comparison between 
the pictures received 
from Les Locklear 
(left) and the ones 
received from Tom 
Hoyer (right): PTO 


subchassis. 


Figure 15: Comparison among the rear 
panels: my unit (top); Victor’s unit (mid); 
Tom Hoyer’s unit (bottom). All the three 
panels show the “SYWC” misprint. 
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FOWLER IND. = | 
° por JERVIS, N.Y. 


GEAR TRAIN A 
SM- 


p-343600 
SERIAL NO.) 


others, but never touched or owned any 
of emm.” 

¢ Consequently, the Fowler #3 that 
was believed to be owned by Mac 
McCullough (per email from Les Locklear 
of April 11, 2010) is most probably the 
Tom Hoyer-Peter Graves’ unit (once 
owned by Mac) instead. 

* Based on all the documents I 
examined, my unit appears to have been 
directly sold to Rick Mish by George 
Rancourt (i.e., without going through 
Mac McCullough). 

¢ Also based on all the documents I 
examined, it seems that no Fowler receiver 
has survived until now — other than the 
three known ones that are mentioned 
here. 

e Having ascertained that the various 
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Figure 16: 
Comparison between 
the Gear Trains: my 


unit (top), Tom 
Hoyer’s unit 
(bottom). 


parts’ OF “them temce 
“receivers (mine, 
Victor's #2, and Tom 
Hoyer- Peter Graves’ 
one) are all mostly 
genuine and original. 
Their travels over the 
years seems to have 
been from the St. 
Julien’s Creek Annex 
pile, toqee gorge 
Rancourt, to Rick 
Mish, then to Paolo 
(me). | 
Victor's #2 unit, as 
already known, found 
a different and direct 
way”: GO ewerar 
Hatarasinghe. 

It’s worth to notice, 
however, that also Victor’s #2 unit seems 
to have been disassembled, cleaned and 
reassembled (as per his photos). 

Tom Hoyer’s (Pete’s) unit: St. Julien’s 
Creek Annex, to George Rancourt, to 
Mac Mc Cullough, to Rick Mish (some 
subchassis only), to Mac Mc Cullough 
again, and to Peter Graves (Tom Hoyer). 

At present I do not know if the Victor’s 
#2 and the Peter's Fowler units have 
been sold or have changed to new owners. 

As for the chronological succession of 
the three units and about their numbering 
system: 

¢ In an old 2005 email regarding the 
lack of adhesive labels on the various 
subchassis of my unit, Tom Marcotte 
wrote me: “This is possibly the first one 
Fowler did before they figured out how 
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to do proper markings.” I’m now 
convinced he was really right. 

Tom Marcotte had also written to me 
(in about 2004-2005) that a man at 
Fowler had assured him that neither any 
R-390A prototypes existed nor any pre- 
production lots had been run at the 
factory. I reported this information in 
the first part of my ER article on the 
Fowler R-390As (Electric Radio #202, 
March 2006, pages 32-43). 

eIn a recent email (dated July 24, 
2020), Mac McCullough expressed his 
opinion about the scarce date codes, or 
date codes with no meaning that have 
been found on the audio subchassis trans- 
formers and chokes. While generally 
speaking I share his views on the subject, 
in this circumstance I do not agree with 
him completely and I do not believe that 
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Figure 17: 
Compasrison 
between the IF 
subchassis: my unit 
(top), Tom Hoyer’s 
unit (bottom). 


the growing succes- 
sion of the visible dates 
on the transformers of 
my unit, of Victor's #2 
and of Tom Hoyer- 
Peter Graves’ unit is 
the result of pure co- 
incidence. 

¢ In his mail of July 
25. a2) 20 \realvom 
Marcotte suggested 
that I should check 
other date codes in my 
unit, such as codes 
stamped on _ the 
crystals of the xtal osc. 
subchassis. I did this 
and it emerged that all 
the crystals in my unit 
are all code-dated 
1983 (while the 
corresponding ones in the Victor’s #2 
unit are code-dated 1986, see the pictures. 
Is this a simple coincidence too? I do not 
think so! 

At this point I sincerely believe that my 
unit is really the oldest of the Fowlers 
(i.e., the first one that was built, the real 
Fowler #1), while the unit of Tom Hoyer- 
Peter Graves is actually #3, built after the 
#2, possibly once owned by Victor 
Hatarasinghe. 

But... how can we give an explanation 
for that “n. 1” that appears on the various 
black/brown labels of Tom Hoyer-Peter 
Graves’ unit subchassis? 

A crazy idea that some years ago I had 
almost discarded comes back to my mind 
again now. I remember that Tom 
Marcotte, in one of his old emails, 


August 2021 Bo 


Figure 19: The IF subchassis of my unit. 


reported to me the results of an interview 
with a Fowler official he had met, and it 
emerged that at Fowler there had been 
two different production runs for their 
R-390As, the first of two and the second 
of three units respectively. This confirmed 
what I had been already told by Rick 
Mish. Consequently, it is possible that 
mine is the #1 unit of the first run, the 
Tom Hoyer (Peter Graves) unit is the #1 
of the second lot instead (i.e. the 
chronological unit #3), and that the 
various units had been numbered 
separately for each of the two runs. 

In this case, the chronological #4 and 
#5 units should have been numbered as 
#2 and #3 (of the 2nd run). 

This is certainly a suggestive hypothesis, 
but I don’t know how true it can be. At 
present, everything considered, it seems 
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Figure 20: Some labels on the Victor’s 
#2 unit (Power Supply, IF subchassis, 
PTO). 
to me the most plausible, however. 
About the Fowler #4 and #5, as it 
appears on page 8 of the Kilowatt 
Harmonics magazine, September 2007, 
issue*, “#4 was never accounted for, and 
#5 was never proven to have actually 
existed.” If anyone has different ideas on 
the matter, any opinion is very welcome. 
I wish to thank all the people who in 
some way have contributed to this article, 
in particular my friends Les Locklear and 
Tom Marcotte, the two major experts in 
R-390A historic matters, without 
forgetting also the precious contributions 
of Tom Hoyer and of Mac McCullough. 
Thank you for your attention and best 
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Figure 22: Comparison among the AF 
subchassis transormers of the three 
Fowlers: my unit (top); Victor’s unit 
(mid); Tom Hoyer’s unit (bottom). 
Please notice the building dates stamped 
on them. 
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Has Survived: Part 1, ER #202 March 
2006 page 32; Part 2, ER #215 April 
2007 *pagess 0; "Parte3, ER 4221) Oct, 
2007, page 36. 
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groups/1502961030007348. 
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Figure 23: Comparison of the building dates of the Xtals (Xtal Osc. subchassis) in 


my unit (left) and in the Victor’s #2 unit (right). 
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The APR-14 Radar Receiver 


By Gary Geissinger WAO@SPM 
Lafayette; CO 
geissingergary@yahoo.com 


Radar Receiver Background and 
Development 

It was clear even before hostilities began 
that radar was going to be an important 
consideration. In 1935 Telefunken in 
Germany began work on a radar system 
that, 5 years later, would be fielded as the 
Wurzburg radar. Using a mesh parabolic 
antenna initially operating at 565 MHz, 


this radar could accurately direct 88 mm 
antiaircraft firing at allied aircraft. 
Aware of this and other radar 
developments in Germany and Japan the 
US began a radar intelligence program. 
This initially involved putting 
commercial VHF and UHF receivers into 
aircraft and ground stations. The 
Hallicrafters S-27 was one choice and 
worked well enough for locating and 
analyzing lower frequency radars. These 
included the Freya early warning radar 
and Seetakt surface ship detection radar, 
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Figure 1: The R-484B/APR-14 Radar Receiver 
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Figure 2: R-44 / ARR-5 VHF Receiver 


both operating at about 125 MHz. 
Quickly Hallicrafters produced an aircraft 
version of the S-27 that was fielded as the 
R-44 / ARR-5 receiver. For HF airborne 
intelligence operations, Hallicrafters also 
developed the R-45 / ARR-7 that was 
based on the SX-28. Both the ARR-5 and 


ARR-7 contained motorized sweep 


tuning that could greatly reduce operator 
fatigue while searching for radar and 
other signals. The ARR-5 and ARR-7 
look very similar. 

In 1942, the Radiation Laboratory at 
MIT began the development of a VHF / 
UHF radar receiver capable of operation 


over a wider range of VHF and UHF 
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Figure 3, Left, APR-4Y and Figure 4, Right APR-5A 
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frequencies using plug-in tuning modules. 
The research and development program 
evolved into a production program which 
produced the APR-1 and later the APR- 
4. The APR-1 and APR-4 almost look 
identical. At approximately the same time 
the APR-5 microwave radar receiver was 
developed and fielded. 

An aircraft such as a PBY or a B-24, 
configured for radar search or jamming 
missions, would typically be fitted with 
one or two APR-1 receivers and an APR- 
5. Later in the war, when performing the 
same mission, B-29 aircraft were fitted 
with APR-4 receivers and an APR-5A. 
The APR-5A has expanded high 
frequency coverage over the APR-5. 

At the start of the cold war, APR-4 and 
APR-5 receivers were upgraded and 
installed into radar search aircraft (often 
called electronic intelligence or ELINT 
aircraft) and bombers including early jet 
bombers such as the B-47 and B-52. The 
configuration of an APR-4Y receiver and 
a CV-253 multiband tuning unit was 


given the nomenclature “ALR-5.” 

The APR-1, APR-4, ND APR-4Y 

Receivers 

The APR-1 receiver is single conversion 
with a 30 MHz IF. The APR-1 contains 
a fixed IF bandwidth and an AM 
demodulator with a BFO. AGC can be 
applied or turned off. There is a SO-239 
jack for using an external panoramic 
adapter and another SO-239 jack for 
using a pulse analyzer. As typically fielded 
the APR-1 had a frequency range of 38 
MHz to 3,200 MHz using 4 tuning units. 
The sensitivity varies from 50 pV to 150 
uV over the tuning range of 38 MHz to 
650 MHz. Above 1,000 MHz harmonics 
of the oscillator signal are used which 
degrades sensitivity and adds operational 
complexity due to managing oscillator 
harmonics and image frequencies. Other 
tuning units were developed and fielded 
as well. 

The APR-4 receiver adds a narrow IF 
bandwidth and a new set of tuners. Using 
5 tuning units, the receiver covers from 


Figure 5: Search position in PBY “Black Cat” showing the APR-1 and APR-5 units 


circa 1943. 
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38 MHz to 4,000 MHz. The 38 MHz to 
94 MHz tuner is now more sensitive and 
has better image rejection to due to the 
addition of an RF amplifier. All other 
tuners forthe APR-1 and APR-4 receivers 
lack an RF amplifier. Tuning units for 
the APR-1 and APR-4 can electrically 
function in either receiver; however, in 
some cases an additional clearance hole 
has to be added. 

The APR-4Y is a later and much 
improved version of the APR-4. Besides 
adding an FM demodulator, the tuners 
are combined into a single tuner that 
covers 38 MHz to 1000 MHz in four 
bands. The tuner has improved sensitivity 
and image rejection over previous tuners. 
In this version the sensitivity varies from 
6.5 pV to 46 pV over the tuning range. 

The APR-1 can be powered by 115 
VAC at either 60 Hz or 400 Hz. The 28 
VDC is necessary for operation of the 
receiver only if motorized sweep tuning 
is desired. The original APR-4 has the 
same power requirements as the APR-1. 
WARNING: The later APR-4Y version 
was produced by a different vendor. While 
it can essentially operate without 28 VDC 
using manual tuning, the primary power 
is given in the manual as 115 VAC, 400 
Hz. If you obtain an APR-4 verify that 
the magnetics can handle 60 Hz power 
before plugging it into 60 Hz power. 


There will be more about operating gear 
on 400 Hz later in this article. 
Radar Technology Marches Forward 

As radar technology has matured, the 
operating frequency of anti-aircraft radar 
steadily increased. Below in table 1 area 
few points on a radar evolution time- 
line: 

New radar warning receivers would be 
needed with expanded high frequency 
coverage. Immediately after WWII design 
was started on a new microwave radar 
receiver that would become the APR-9. 
This receiver covers 1,000 - 10,750 MHz. 
It is likely that more APR-9 receivers 
were produced than any other radar 
receiver. It is a multi-box system that was 
deployed on many platforms. The lower 
frequency limit of the APR-9 design 
motivated the need for another radar 
receiver covering 30 MHz - 1,000 MHz 
for intercepting communications and 
early warning radars. Several different 
receivers covering part or all of this 
frequency range were designed and fitted 
to aircraft. One of those was the APR-14. 

Introduction to the APR-14 

The APR-14 radar receivers were built 
by Belmont Radio / Raytheon. Belmont 
Radio is well known for its attractive, 
high quality, and very clever AM receivers 
sold before WWII and after. Belmont 


Radio also produced radios for other 


| DATE RADAR 


1940 German Early Warning Radar 


1942 German Anti-Aircraft Radar 


1957 Early Soviet Fansong 
1967 Initial Soviet Straight Flush 


1979 Soviet Fire Dome 


FREQ. WEAPON SYSTEM 

~125 MHz -- 

~565 MHz 88 mm anti-aircraft gun 
~2.5 GHz SA-2 (Guideline) missile 
~6.0 GHz SA-6 (Gainful) missile 
~10.0 GHz SA-11 (Gadfly) missile 


Table 1 
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corporations such Montgomery Ward. 
During the war, like other manufacturers, 
Belmont Radio produced military 
electronics such as the BC-348 receiver. 
After the war Belmont Radio went back 
to producing AM receivers and added a 
line of television products as well. Being 
interested in television products, 
Raytheon acquired Belmont Radio in 
1945. Eventually Raytheon sold the 
commercial television business segment 
to Admiral in 1957. 

APR-14 receivers were fitted into 
ELINT aircraft such as the RB-47H as 
well as bombers like the B-52 and show 
up in equipment lists for aircraft being 
flown starting in 1954. Initially the APR- 
14 receivers and associated documenta- 
tion were classified. It appears that in 
about 1964 the APR-14 was declassified 
and anew unified (and unclassified) tech- 
nical order (TO or technical manual) 
was published, T.O. 12P3-2APR14-2. I 
encountered an APR-14 for the first time 
in 1972. The classification markings on 
the front of the receiver were marked 
through with a black marker. The ac- 
companying TO was properly marked 
with declassification markings. 

The APR-14 is a single conversion 3- 
band, 30 MHz-to-1,000 MHz panoramic 
receiver contained in a single enclosure. 
There are two variants: R-484 / APR-14 
and R-484B / APR-14. Both versions use 


Figures 6 and 7: APR-14 sh 
(right). 
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50 tubes including the CRT. Except for 
a few minor differences, they are identical 
and are covered in the same manual. The 
B version adds a video gain control which 
is quite helpful. It is located where the 
display intensity control was in the older 
receiver. The intensity control was then 
moved onto a concentric shaft with the 
brightness control. The differences 
between the R-484 and R-484B are so 
few that at first I suspected that the R- 
484 receivers were either field or depot 
modified and upgraded to be R-484B 
receivers. While this may have been the 
case for some R-484B units, the one | 
took apart and examined had much newer 
part lot date codes than the R-484 I 
looked at. 

The primary IF in the receiver is at 20 
MHz and is 6 MHz wide. At first that 
seems awfully wide, but radar signals 
themselves are wide. In the narrow 
bandwidth setting, the IF is 600 kHz — 
wide. The panoramic display is designed 
to show radar signals, so the panoramic 
display is also 6 MHz wide. A narrow 10 
MHz IF is used for the panoramic display. 
A sweeping oscillator is used to convert 
signals from the 20 MHz IF into the 10 
MHz IF for display. The conversion 
oscillator sweeps from 27 to 33 MHz. 

One enhancement over previous radar 
receivers is the addition of a calibrated IF 
attenuator that ranges from 0 dB to 74 


worse SPTtS 
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dB attenuation in 6 dB steps. The AGC 
can be disabled or enabled with selectable 
peak or average response. The APR-14 
retains the video output for connection 
to an external pulse analyzer. The receiver 
sensitivity varies from 11 pV to 16 pV 
over the 30 MHz to 1,000 tuning range. 
Previous radar receivers could only detect 
the main lobe of a threat radar. Starting 
with receivers like the APR-14, it was 
possible to detect radar side-lobe signals 
as well. 
Design and Circuit Details 

When I became interested in electronics 
I read and reread the circuit descriptions 
in Heathkit manuals as they contained a 
lot of useful and interesting information. 
The APR-14 manual is written in classic 
TO format that is what I think Heathkit 
was emulating in part. Section 4 contains 
the theory of operation and circuit 
descriptions. It is a worthwhile read even 
if you never own an APR-14. Section 6 
contains the maintenance procedures and 
details. I believe Fair Radio Sales still 
sells copies of the APR-14 manual. 

The design of the APR-14 greatly 
reduces image rejection while at the same 
time increases receiver sensitivity on the 
higher bands compared with earlier radar 
receiver designs. This is due to the use of 
multiple tuned circuits at the input and 
output of the RF amplifiers used for each 
band; the APR-1 and APR-4 for the most 
part had no RF amplifier stages in their 
tuners. The tuners, while included in the 
main enclosure of the APR-14, are 
completely independent for each band. 
This greatly facilitates maintenance and 
troubleshooting. 

The design of the low range tuner (30 
to 210 MHz) and the mid-range tuner 
(210 to 400 MHz) are conventional and 
resemble high-end TV tuner and VHF / 
UHF comniunications receiver front end 
designs of the 1950s. Naturally, rhe APR- 
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14 tuner design is more complicated and 
uses more parts; receivers designed for 
the military weren’t as cost constrained 
as commercial radios and TVs. I never 
really appreciated all of the benefits of 
cascode RF amplifiers (in this case using 
5670 tubes) until I reviewed the circuits 
in the APR-14. The APR-14 also uses 
5670 tubes as cathode coupled differential 
RF amplifiers. The 5670 is a versatile 
device in a small package. The low range 
tuner also uses a 5703 tube as a mixer. 
Both subminiature triodes, the 5703 and 
the 5670, are still available. 

The high range tuner uses a 5768 planar 
triode as the RF amplifier, which is 
sometimes called a “rocket triode” due to 
its unique shape. I have identified two 
sources for the 5768; those are eBay and 
Fair Radio. The 6BA4 tube has a similar 
shape as the 5768 and might be made to 
work as a replacement. The high range 
oscillator tube is a GF4 acorn tube that is 
still available. 

The rest of the circuits and the tubes 
that are used are common receiver tubes 
that are used in a variety of HF gear. If 
you think the SP-600 receiver uses a lot 
of 6BAG6 / 5749 tubes then look at the IF 
strip and video circuits in the APR-14. 
There is one tube used in the APR-14 
that is likely to become a problem child. 
The series regulator tube in the power 
supply is a 6080. These are still available 
at a reasonable price; however, audio 
hobbyists have discovered the 6080. As 
anyone working tube type receivers knows 
that means soon the 6080 will become 
expensive and difficult to locate. An 
example that recently came to light is the 
6GW8 / ECL86. It is the audio output 
tube in the HW-100. Yes, you can still 
buy the tube. A new and tested 6GW8 
can sell for as much as entire HW-100s 
sell for at a swapfest. 
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Working on the 
APR-14 

In reality one real 
advantage over the 
older radar warning 
receivers was a move 
to use more common 
JANtwbhes:) There 
reallyeJarenitucany 
“orphan” tubes in the 
APR-14. The only 
tube that requires 
some looking around 
for is the 5768 triode 
used as the RF 
amplifier in the high 


band tuner. 


Figures 8 and 9 are 
top and bottom views 
of the APR-14. 

Most of the circuitry 
iSpy mounted “Smin 
removable modules. 
While having the 
extension cable set 
would be handy, there 
are test points and 
exposed tube sockets 
that can be used for 
troubleshooting. 


There is an interlock 
switch on the back of the chassis and an 


interlock bypass switch on the side of the 
chassis. 

Figures 10 and 11 are interlock 
switches and an oil-filled HV capacitor. 

One unfortunate design decision was 
to use oil filled HV capacitors for the 
CRT supply. When they leak or dry out, 
they short out the HV power supply. 
Today there are film type capacitors that 
can be used to replace them. It might be 
worthwhile replacing all of the oil filled 
HV capacitors in any event. 

The mating power connector is an 


MS3106A18-11S. I purchased one from 
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Figure 8 


Newark and another off of eBay. 

I. talked, to» a).retited)j @yiamiues 
maintenance trooper who worked on 
APR-14s. His first comment was that 
they are high quality and very reliable — 
it you don’t drop one onto the tarmac. 
Then he said that the IF, video, and 
power supply circuits are easy to maintain 
with standard 1950s electronic test 
equipment. The TO gives the stagger 
frequencies for the IF strips and has good 
troubleshooting charts and tables. 

As the TO indicates, they were sup- 
posed to send the tuners back to the 
depot for repair and alignment, but he 
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said that when using 
an HP-608 signal gen- 
erator and an HP-524 
counter with the het- 
erodyne plug-in mod- 
ule, the low and mid- 
range tuners could be 
repaired and realigned 
in the field. The high 
range tuner requires 
higher frequency test 
gear that their shop 
didn’t have. They 
would repair a high 
range tuner and then 
check the alignment. 
Usually, with a simple 
repair, no realignment 
was needed. 

After examining the 
APR-14 schematic dia- 
grams, I believe that 
any amateur operator 
well versed in vacuum 
tube circuits and re- 
ceiver alignment (in- 
cluding vacuum tube S 
TV set alignment) could repair and align 


Figure 9 
an APR-14. The trick is having the right 
test equipment. A signal generator, — of operation from 400 to 1,000 MHz 
counter, and spectrum analyzer capable — would be needed for working on the 


high range tuner. The tuners are very 
reliable; chances are you would never 
need to work on them. 

In my case, the first APR-14 I bought 
was an R-484B that was missing the 
video and power subassemblies. Then, 
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20 years later on eBay I found a seller 
offering both an R-484 in good condition 
and an R-484B that had been stored 
outdoors and had water damage. I 


purchased both receivers. The R-484 


worked perfectly and simply needs a little 


adjustment and cleaning. I took the two 
modules I needed out of the water-soaked 
R-484B, cleaned and repaired them, then 
installed them into my first R-484B 
chassis. A few simple panoramic receiver 
and supply voltage alignments later I had 
two working APR-14 receivers and a 
“parts unit.” 
Powering the APR-14 

The APR-14 requires 3 supply voltages. 
The panel lights, CRT illumination, and 
dial illumination require an adjustable 
28 VDC power supply with an output of 
up to 1 amp DC. While I suppose the 
user could do without this supply it is 
hard to read the receive frequency off of 
the dial without the lighting. All of the 
panel lighting is done using GE 327 
bulbs that are commonly used in cockpit 
displays. There are 6 VDC (GE 328) and 
12 VDC (GE 330) bulbs that could be 
substituted if choose to use a lower voltage 
supply for the panel lighting. There are 
also LED bulbs made to fit into this size 
socket as well. If you replace the bulbs 
used for CRT illumination it is best to 
paint the glass on those bulbs with red 
translucent paint or varnish. 

A 28 VDC supply capable of putting 
out 4 amps DC is needed for the 
motorized sweep tuning. Most hams 
could care less about using this feature, 
so this supply might not be needed. If 
you do use it, | recommend that you put 
a 20,000 pF or so capacitor across the 
supply in order to accommodate the start- 
up requirements for the motor. There is 
a small cover under the dial display. If 
you open that cover you will find the 
adjustments to set the motorized sweep 
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tuning range. I use this for sweeping the 
108-136 VHF aircraft band for activity. 

The primary power for the receiver is 
115 VAC, 400 Hz, single phase, at 240 
volt-amperes. There are several strategies 
for coming up with this power. Here are 
a few: . 

1. Obtain an Elgar or other brand 
laboratory AC supply that puts out at 
least 240 volt-amperes. I see these at 
swap fests. I use one that puts out up to 
1,000 volt-amperes so I can operate 
multiple receivers at the same time. ~ 

2. Get a rotary converter, which is 
similar to a motor-generator or 
dynamotor. The ones for aircraft are on 
eBay and sell for $250 - $400. The input 
power is 28 VDC so you will need a 
much bigger 28 VDC supply. I use a pair 
of small tractor batteries in series, keep 
the batteries charged with a 50 amp DC 
supply, and wire it all together with 
welding cable. That may be overkill here, 
but my ART-13 and dynamotor love it. 
Rotary converters are also available that 
are powered from 60 Hz mains. The 
previous figure 5 shows a rotary converter 
used in the PBY installation; it is under 
the rack holding the APR-1 and APR-5. 

3. Get a solid-state converter. These 
cost no more than the rotary converters, 
but are more efficient and reliable. If you 
don’t pay for a current FAA certification, 
then they are price effective as well. But 
they still take in 28 VDC at high current. 

4. Use laboratory supplies. This is what 
I did at first. I built up a little supply for 
the -1100 VDC CRT power and then 
used bench supplies for the other voltages. 
If you do this remember to disconnect 
the filament outputs of the internal 400 
Hz power transformers because 60 Hz 
power will destroy 400 Hz magnetics. 

In most cases the aircraft power sources, 
as well as bench supplies, used for receivers 
such as the APR-14 have much more 
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capacity than is needed by the receiver. 
Aircraft Spruce sells aircraft circuit 
breakers. I built up a little breaker panel 
to protect my APR-14 receivers. 

Using an APR-14 

An APR-14 receiver is a lot of fun to 
use. When using the FM detector the 
receiver does a decent job of listening to 
the FM radio band. The AM detector 
does a good job on 
communications. An HF receiver can be 
used as a “Q5er” by connecting a jumper 
cable from J404 on the IF module to the 
input of receiver dialed to 20 MHz. That 
would add the benefits of the narrow- 
band filters and narrow-band FM 
detector present in the HF receiver. An 
attenuator may be needed to make the IF 
output level and receiver input level 
compatible. 

Like most other gear that runs off of 
400 Hz, there is a little 400 Hz whine in 
the background of the audio output. | 
use a DSP audio filter set to notch at 400 
Fiz. 

On the RF input side of the receiver, 
the APR-14 needs a_ broadband 
preamplifier in order to hear weak signals. 
These are available or can be built if 
desired. In front of the VHF/UHF 
multicoupler that feeds the APR-14, I 
use a Mini-Circuits coaxial RF limiter. 
This is to protect the listening setup from 
me — someone with a shack that puts out 
a lot of near-field RF. 

What happened to radar receivers 

like the APR-14? 

There are several operational issues 
that arose using the APR-14 and receivers 
like it. First is the “scan-on-scan” 
problem. During an ELINT mission, 
while searching for radar signals, the 
receiver scans a band or sub-band. As 
many radars targeted by the APR-14 are 
early warning radars, they are also slowly 


scanning by-moving their antenna beam. 
Electric Radio #386 


aircraft 


Figure 13 


Figures 12 and 13 are aircraft VHF AM, 
Soviet Tall King early warning radar. 


The result is that the actual “probability 
of intercept” (POI, the probability of the 
receiver being tuned to correct frequency 
multiplied by the fraction of time that 
the radar is aimed at the aircraft) in this 
scenario is very small. This is 
compounded by the fact that with the 
APR-14 only one of three bands can be 
slowly scanned at a time. Newer receivers 
were needed that could quickly scan and 
display multiple bands. See figures 23 
and 13. 

When spot swept-tuned receivers, like 
the APR-14, were introduced there were 
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few radars operating in any given 
geographic region. Over time the number 
of radar signals rapidly increased. This is 
especially true over high value targets 
that are heavily protected. In mid 1960s 
this issue drove the development of new 
receiver architectures quite unlike the 
APR-14, hese. are ‘capablewiot 
simultaneously processing a large number 
of radar signals at a single time with a 
high POI. One type is the instantaneous 
frequency measurement receiver which 
is described in several places on the web. 

Finally, as far as aircraft cockpits are 
concerned, the APR-14 is a big, heavy, 
power hungry device that requires a lot of 
operator “care and feeding.” An urgent 
need for aircraft radar warning in both 
large and small aircraft drove the design 
of small lightweight radar warning 
receivers that don’t require a dedicated 
operator. One of the first receivers of this 
type was the APS-54 that is also described 


in several places on the web. 
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Raytrack 


A Columbus, Ohio Manufacturer of Linear Amplifiers 


By George Misic, KE8RN 
1936 Duncan Avenue 
Allison Park, PA 15101 
ke8rn@comcast.net 


Introduction 

Raytrack went into business in the 
1960s.; they made several solid state 
devices for microphone audio and high 
power linear amplifiers using the then- 
new 3-500Z tubes, an upgraded version 
of the similar 3-400Z triodes. They 
produced two linear amplifiers, the 80/ 
75 to 10 meter model DX2000L and the 
six meter model Horizon VI. 

The DX2000L 80/75 to 10 Meter 

Linear 

The DX2000L linear amplifier used a 

separate but included solid state AC 
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power supply. The DX2000L had a fixed 
tuned input network for each band to 
permit the amplifier to operate with solid 
state transceivers and transmitters. The 
linear uses a pair of parallel connected 3- 
500Z triode tubes running 2000 watts 
peak envelope power on SSB and 1000 
watts input CW and RTTY. Required 
drive power is about 130 watts PEP on all 
bands. The amplifier sold for $649.00 
with the power supply. It included relays 
to engage or bypass the linear. It was 
similar in concept and configuration to 
the Drake L-4 amplifier first sold in 1966 
for $695.00; the L-4 used 3-400Z tubes. 
The Swan Mark I 80/75 to 10 meter 
amplifier from 1965 using a pair of 3- 
400Z tubes for $495.00. Henry Radio 
stores marketed similar amplifiers in the 


mid-1960s like Raytrack; the 2KD-2 used 


TESTE Fy 0 


PLATE TURRENT 
AMPERES 


RELATIVE OuTPUuT 


GRiD 
CURRENT 


PLATE 
f VOLTAGE 


ALC / STANDBY 


Cetembas. O10 


The Raytrack Horizon VI L 6-meter amplifier was likely made sometime in the early 
1960s. The front panel rocker switches are reported to be trouble-prone. 
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Raytrack amplifiers came with separate power supplies. Ray Moore’s book 
Transmitters, Exciters, and Power Amplifiers states the DX-2000L amplifier was 
produced in 1953, which may bea typo error. $649 in 1953 would be about $6,000 
in 2021 dollars. 


a pair of 3-400Z tubes and a separate 
power supply for $675.00. 

The Horizon VI Six Meter Linear 

The Raytrack Horizon VI was very 
similar to the DX2000L except for the 
frequency determining circuits. Both used 
a pair of parallel connected 3-500Z tubes 
to run 2000 watts input PEP on SSB and 
1000 watts CW or RTTY. AM input 
could be pushed to 1000 watts input, as 
it has 1000 watts of anode dissipation in 
the two 3-500Zs with enough cooling 
air. The power supply was identical to 
the one used on the DX2000L. The 
Horizon VI cost $659.00. Swan made 
several versions of a six meter amplifier 
about the mid 1960s to early 1970s; they 
were quite similar to the Raytrack 
product. 

The Raytrack Auto Level Accessory 

Raytrack’s “Auto Level” was a speech 
compressor using a photo-sensitive 
resistor as the compression device; the 
auto level circuit is all solid state and 
offers 14 dB of speech compression which 
works well with AM and FM modulation 
and does not help equally with SSB. The 
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Auto Level sold for $87.50, which 


probably kept down its popularity. 
Selling Raytrack 

While in college, I worked part time at 
Pioneer-Standard Electronics amateur 
radio department; we sold Raytrack. I 
sold one DX2000L 80/75 to 10 meter 
linear; we had an Auto Level unit which 
I don’t recall it ever selling. As I recall, we 
had one other solid state device from 
Raytrack, but I don’t recall any details 
about it. We never sold a Horizon VI six 
meter linear amplifier but did sell several 
DX2000L amplifiers. 


[Editor's Note: The DX-2000L is said 
to be the first amplifier using toroidal 
input and output tuning coils. 100 watts 
in would give youa 12 dB power increase, 
or about 1500 watts. It is also said to be 
a close “clone” of the Drake L-4B that is 
a very nice amplifier. Eimac glass power 
tubes are getting rather scarce these days. ] 
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Conar 500 Receiver BFO Hum Cured? 


By Charlie Liberto, W4MEC 
Hendersonville, NC 
mjcal77@yahoo.com 


The Conar 500 receiver was part of a 
training package you could get if you 
were taking the National Radio Institute 
electronics course, or you could buy it 
outright. It is a 3 band, 80/40/15 meter 
ham-band-only receiver aimed at the 
Novice operator, and also had a matching 
companion transmitter, a single G(DQ6B 
25 watt input power oscillator that is 
known for its chirp. The receiver is not 
that bad really, a single conversion design 
with a 455 kc IF, nice tuning rate, but 


they seemed to be plagued with a problem 
that killed CW and SSB reception; a very 
“hummy” BFO signal. I believe the 
problem is related to the Hi-mu 8500 
uMho triode section of the 6U8. The 
pentode half is the last IF, and the triode 
them BEO. “Thewnse™orea*normaial 
transformer for the BFO coil, and a fully 
resonate section as a plate tickler coil 
oscillator which should have been just a 
tickler coil, also makes for some odd 
tuning options. 

Perhaps others have solved this issue in 
different ways, but I stumbled across one 
by accident. First thing I did was replace 
the half wave rectifier with a bridge, got 
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The 4-tube Conar 500 was available in 1965 for $37.50 as a kit or at $56.50 factory 


wired. It had an internal speaker. 
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Conar 500 Partial Schematic: The BFO signal is coupled into the IF only by 
proximity of the pentode and triode in one envelope. There are no capacitors used 
to inject the BFO into the IF. Changes and additions shown inside the boxes. Add 
2.2K, 2 watt in B+ line to V3, add 20 pf/150 VDC filter to the B+ line to V3, replace 
47K R8 with a 3 Meg 12 watt, add 10 pf/50 volt to V4 cathode. 
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a smoother overall B+ and the same B+ 
volts, 140. Did not help the BFO, so 
next, thinking the B+ line was still not 
clean enough, added another filter section 
consisting of a 2.2k, 2 watt resistor, with 
an additional 20pf filter, and isolating 
V3 from the rest of the radio. It did not 
cure the BFO, but it improved the 
operation of the last IF. So, thinking, 
maybe more filtering, I isolated the plate 
of the triode section with another filter 
section, and that did nothing at all. I 
even tried pure DC for filament power, 
and that made zero change in the hum. 
My trouble shooting uses a lot of gator 
leads, so I could connect and disconnect 
stuff, so, pretty much in disgust, I pulled 
the B+ gator lead from the V3 triode 
filter....and the BFO kept going. The 
additional filter cap I added was slowly 
bleeding down, and as it did, the oscillator 
kept running, and running, and running, 
for over 3 minutes. I was listening to my 
signal generator tuned to 7.1 Mc with 
the BFO on, and all of a sudden the hum 
started to drop, and continued to drop 
until it was almost gone, then the BFO 
quit as the capacitor was depleted. 

I hooked the B+ up again to charge the 
cap, and watched the voltage drop as it 
bled down. At 10 plate volts the BFO 
hum started to drop, and it was at 4 plate 
volts it was just about gone. I left the new 
B+ filter section to V3 in the radio, hooked 
a 3 Meg % watt resistor to this new extra 
filter section feeding the plate and screen 
of V3’s pentode only, and routed it in 
place of the 47k R8 feeding the BFO 
section of V3 to give me about 4 volts on 
the tube plate, and there is still a ton of 
BFO signal to demodulate even the 
strongest CW or SSB signal. Aligning 
the BFO transformer T6 is still a 
challenge, the instructions tell you to 
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adjust it for the best tone, I used my 
counter to read it and get it on 455KC 
using the secondary of T6 and the primary 
for the best note, but it takes a bit of trial 
and error. If you adjust it so that tuning 
off signal high or low gives you the same 
level of heterodyne audio, meaning the 
BFO is dead on 455, that seems optimum 
to me, but maybe you want it offset a bit. 

In my playing with it, I also added a 
10uf/50v cap to the cathode resistor of 
V4, and that improved overall audio 
output too. I liked the improvement 
isolating V3 B+ from the rest of the 
receiver by adding the 2.2K and filter 
made, so left it in. Perhaps someone with 
more savvy in this area can simplify and 
improve the changes so the hum is 
completely gone, but with these changes, 
it is actually a nice little receiver to use 
now. 

Lea, K4VWD gave me both the Conar 
400 and 500 he had picked up somewhere 
long ago when they weren't collector’s 
items, but he never got around to fixing 
them and putting them on the air. I had 
hoped to get the 500 going in time for the 
Classic Exchange to use with the Conar 
400 transmitter, which I had repaired, 
finding and correcting component and 
wiring errors by whoever originally built 
it. I had one good crystal that did not 
chirp, but did not get the receiver going 
well enough to have it usable for the 
event — Maybe next year! 
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AM Carrier Net: Sunday Mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP, Friendly Format 

Antique Wireless Association AM Net: Sunday 1600 during EST, 3835 kc; Sunday 1800 during DST, 3835. QSX Joe, 
W3GMS 

Arizona AM Nets: Sat & Sun: 160M 1885 kc @ Sunrise. 75M 3855 kc @6 AM MST. 40M 7293 kc 10 AM MST. 6M 
50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M Winter Nights, 
40 Summer Nights, 20 and 30 Meters Day, Informal Nightly Net about 0200-0400Z 

California Vintage SSB Net: Sun. Mornings @ 8AM PST on 3860+ ; 

Colorado Morning Net: Informal AMers on 3875 kc Daily, Mornings Only at 6:00 AM MT QSX K@OJ. Also 
try Sunday morning at 6:00AM MT on 3885. 

Collins Collectors Association Nets: Sunday 14.263 Mc @ 2000Z. SSB nets Tue.& Fri. 3775 kHz, 8:30 - 10:00 PM CT. 
Fridays 3895 kHz PM PT. The CCA First-Wednesday AM Night: check + 3880 kHz at 6 - 8 PM in the East, 7 PM Central 
8 PM Mountain and Pacific Time Zones : 
Drake Technical Net: Sunday 7238 ke, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (W9IDCQ), Bob (W4WTO), 
Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. Nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 
3895 kc +QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 kc @ 0800 AM, ET on Sun. QSX Steve, W8TOW 

Eastern AM Swap Net: Thu. Evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. 
Fort Wayne Area 6-Meter AM Net: Meets nightly @ 8 PM Local ET 50.580 Mc. Modes: Tues: SSB, Wed. FM, Thurs, AM 
Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don 

K6HQI Memorial 20 Meter Net: Now meeting Only Wed, 5PM PT, 14.330 Mc. Listen for Clark (KE7TRP in AZ) and © 
KB3RHR in PA. Many newer AM’ ers have found this net! 

Vintage Radio Brass Pounders Net: Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. Mornings 7:30 AM, CT, on 3885 kc. Only AM checkins. Swap/sale, hamfest info, tech info. 
QSX John, K9KEU. For info email N)CQX@hotmail.com 

Mighty Elmac Net: Wed. @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 kc. QSX: Rex WA6GYC 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 ke. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 ke. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc +QRM. Net Control Operator Rotates. 
Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Steve, K3ALV 

Southeast AM Radio Club: Tue. Evening Swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4T XQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AA6DD) 

Swan: User’s Net Sun 2100z 14.293Mc +QRM. Op Rotates: Bill (W4WHW), Jay (WBOMWL), Duncan (WDSIKY), 
Jack (KG5GP), Steve (W4ASM). Tech Nets: Wed 1700ET 14.293Mc. Op Jack (KGS5GP) Sat 1400ET, 7.235Mc. Op 
Stu (K4BOV), Bill (W4W4W 

Texoma Trader’s Net: Sat. Morning 8:00AM CT 3890 kc, AM & Vintage Equip. Swap Net 


Vintage Radio Brass Pounders Net: Saturdays @9 AM ET on 7092 kc. QSX op Gary (W8KM) or Carl (W2IQK) 


Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. Net Control Rotates, QSX Lynn (K5LYN), Andy 
(WBOSNF) or Al (W8UT), Roger (KD7HH), and Mike (N6CMY) 

West Coast AMI Net: 3870 kc Wed 7PM PST 8PM PDST. Early Check-ins: Skip (K6LGL) 6PM PST 7PM PDST. Net 
control rotates: Brian (NI6Q), George (WA6HCX), Sharon (K6IRD), Steve (KF6SYD), Vic (K6IC) 

Westcoast Military Radio Collectors Net: Sat. 6:00PM PT, 3985 kc +QRM. QSX Dennis, KD6TKX. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 

Wireless Set No. 19 Net: Second Sun. 7270 kc (+25 Kc) @ 1800Z. Alternate 3760 kc, +25 kc. QSK Dave (v A3ORP) 
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CLASSIFIEDS 


Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
the NEXT issue. 


How to SubmitAds: WEGREATLY ENCOURAGE ALL ADS TOBE 
SENT BY EMAIL. Ads are printed the way they are received. If an ad 
must be sent by regular mail, neatly print or type the information so it 
is LEGIBLE. Ads that are not legible will not be included. We are not 
responsible for ads sent by mail that are lost by the postal system or ads 
that are not legible. Not all readers use email, so include phone 
numbers if a response is desired. 


Do not mail ads a week before deadline and expect them to 
show up the following month. 


Ads run ONE month UNLESS CLEARLY STATED otherwise. 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Please email for the display ad rates, they are different 


from regular classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as above. If you 
are over 20 words, send payment for the extra words at 20 cents 
for each word by check or money order in the mail, or via PayPal. 


| Non-subscribers: No Free Words, Ads must be prepaid. $15.00 minimum 
for each ad up to 20 words. Each additional word is $1.00. 
Electric Radio 
PO Box 242, Bailey, Colorado 80421-0242 
Ray@ERmag.com (Emailed ads are preferred.) 


ge DEADLINE for aes ‘21 is Monday, Aug 23! 
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SSB Adapters from Treetop Circuits 
Available for Collins 51J3/4, R-388, R-390(A), 75A2/3, Hammarlund SP-600 
Installed in Receiver and Powered By Receiver 
Control functions, look, and feel are unchanged. Adapter is activated when you turn 


on the BFO. 


SSB performance is greatly improved. 


We recommend you visit www.treetopcircuits.com for complete manuals. 


Email: radio@treetopcircuits.com Phone: 613-449-7931 


MANUALS FOR SALE Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52 and 
TR40M tubes. John H. Walker Jr., 13406 
W. 128th Terr., Overland Park, KS 66213. 
er 913-568-7057, E-Mail: 
jwalkr83 @ gmail.com 

FOR SALE: Vintage HB 2-meter converter, 
nuvistor design, this is an exact replica of 
the original, from 1961 QST article, 30.00 
shipped, Ron Ault wobO0cks@q.com 


ANNOUNCEMENT: AF4K Crystals is back 
in business! Steve WD8DAS is now 
supplying ready-to-use radio crystals in 
FT-243, HC-6, and other holder types. 
Visit the website http://www.af4k- 
crystals.com/ 


FOR SALE: eighty HC 33-U ,5 Mhzcrystals, 
make offer, pancom1 @aol.com thank you 
73, Konrad, WZ4S 


FOR SALE: Collins station; classic R-388 
receiver in excellent working and cosmetic 
condition; 32V-2 transmitter in average 
finish with zero hours since electrical 
restoration and final test. Both for $650.00, 
includes manuals. You pick up or drive to 
meet from Scottsdale, AZ. Email for pics 
and/or more details. John, W7KEZ, 
w6loa68 @ gmail.com 


RF Connectors & Gadgets | 
www. W5SWL.com | 


Specializing in RF Connectors & Adapters: BNC - C - DIN- FME -N-SMA- 
TNC - UHF & More 


Attenuators - Loads & Terminations - Component 
Parts - Hardware - Mic & Headset Jacks 

Mounts - Feet - Knobs - Speakers - Surge Protections - 
Test Gear Parts - Tools 


W5SWL Electronics 
www. W5SWL.com 
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WANTED 


Ham Radio, Vintage Audio 


and Tubes 


Based out of Nevada, we travel the 
Western United States buying sur- 
plus equipment. We buy vintage 
and modern ham gear, as well as 
high fidelity audio and tubes! 


Ham Gear Vintage Audio 
Tubes Large Speakers 
Military Equip Telephone Equip 
Boat Anchors Old Computers 
Manuals Test Equip 


Components a. and more! 


Call or email for info... 
1-866-988-0073 
KG /LOV@hamandhifi.com 


Ham&HiFi 
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The Collins 75A-4 Handbook 

This is a newly revised and expanded 239 page bound book, professionally printed with 
a soft cover, and having all the factory service bulletins from the Collins Radio Company, 
and Collins Addendum info not in the service bulletins. It Includes all-new articles never 
published in Electric Radio, plus all thirty-three 75A-4 articles printed in Electric Radio 
since 1989, some of which are out-of-print in the back issues. Many pages are now in full 
color. This expanded version highlights the history and development of the 75A-series 
of receivers that began in 1946 at the Collins Radio Company, eventually leading to the 
famous Collins 75A-4 receiver, as documented in many articles over the years in Electric 
Radio magazine. These articles discuss the background that lead to the 75A-4 with 
interviews from legendary radio engineers such as Gene Senti and Roy Olson (the A-Line 
designer). These engineers are no longer with us. It has all the articles in CQ, Ham Radio, 
and QST over the last 50+ years. A special section explains the cathode-coupled, dual- 
triode receiver mixer, commonly called a “Pullen mixer,” with information on its 
designer, Keats Pullen, showing his original mixer documents. Another special section 
details component identification in the 75A-4 so that repairs can be made efficiently. 

It includes a rare Collins document from 1957, TM-303-9, Production Test Procedure 
for 75A-4 Amateur Receiver by George Stevens, WOATA, a retired Collins test engineer, 
plus all-new articles never published in Electric Radio. 

See the ER Bookstore for ordering information! 


Comper by Elesieie 


Fd Magszine 


720-924.0575 
“Yr emg com 


== 
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AF4K Crystals is Back! 


In-stock crystals for vintage equipment, 
homebrew projects, restorations, and repairs. 


Ham-band FT-243 
on popular frequencies 


www.af4k-crystals.com 


FT-171 
Crystals 


100 kHz 


Calibrator Crystals i 


FOR SALE: Ten-Tec Omni V station 
complete, 562 xcvr, 500 watt SS amp, ant 
tuner, 100 amp 12 VDC pwr supply; $1,195. 
Can meet/deliver in Maricopa Co. AZ. 
John 916-343-1951 or 
w6loa68 @ gmail.com 


FOR SALE: New-In-Box National MB-150 
multiband tank assembly, complete, extra 
parts and documentation. Rick Moskovits 
VE1RNM , rickmoskovits @ gmail.com 
19029211808 


u 


pS re te 


| DD-103 Unive 


Electric Radio #386 


IGITAL ACCURACY FOR BOATANCHOR RCVR 


Works With Nearly Any Receiver Or PopularTransceiver 

Connects To The VFO « Many Radios Pre-programmed 
THIS IS NOT A VFO ¢ IT IS A DIGITAL READOUT 

Order @ kk4pk.com $140.00 + $15 S/H Custom Cables Extra 


FOR SALE: 14-volt to 28-volt, 20 amps, 
converter. Carter BSX2820PV dynamotor, 
mint, few hours, original box, with control 
box and starting relay: $40. Heavyweight; 
pickup or you ship. John von Sneidern, 
K2GTY, 203-374-4141 125 Bennett Street, 
Fairfield, CT 06825, johnvons3 @ aol.com 


FOR SALE: Navy RU-16 & RU- 18 Navy 
radio, complete. WildBillKOIKP @ aol.com, 
202-229-4611 


roducts 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV. 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 14,000 satisfied 


www.ezhang.com 


Call Today! 


customers around the world! 


304-856-1026 


FOR SALE: NOS Vietnam era 102E pack 
set consisting type 81 transmitter, 139 
receiver, original web gear, spare tubes, 
VTVM and 2 antennas 1 doublet 1 long 
wire all in original packages, headphones 
and microphone included. type 65 hand 
crank generator with seat and base, fully 
tested with power cable at 420vdc and 
6.5vde. Newly translated and updated 
documentation for all units included. 
Pictures available upon request. $400 for 
the entire package plus only the actual 
postage costs to your QTH. 1-902-921- 
1808 rickmoskovits @ gmail.com 


FOR SALE: TCS-12 receiver, transmitter, 
loading coil, remote, dynos, cables. 
Working, $200. Pick up only. Mark, 
WOPXM, Golden, CO 
mhmcke @ gmail.com, 303-278-3908 


NOTICE: Please visit our new website at 
https://www.linearamplifier.info Use 
ERMAG for 10% off anything, Mark Gorge. 


FOR SALE: Multimatch Modulation 
Transformers: Thordarson T-11M8 “S300- 
500W, Thordarson T-21M64 300W. 
Charles, w2sh@msn.com or 908-647- 
4950 


FOR SALE: Old Zenith Transoceanic 
Radios, 1950s and 1960s, Different 
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models, working, $150 each. Call Roger 
on 804-642-2076 or write POB 224, 
Gloucester Point, VA 23062 


FOR SALE Rare Collins KW1, serial 
number 96 only 150 made entertaining 
reasonable offers. Contact 
Teressa: Trjtwo@gmail.com or via 805- 
878-1691 


FOR SALE: Nice Collins R-388 receiver, 
good condition, $195. Burl, 530-346-8713 


FOR SALE: Old transistor radios, bargain 
priced, satisfaction guaranteed. Call or 
write for free list. Roger Simmons, PO Box 
224, Gloucester Point, VA 23062 804- 
642-2076 


FOR SALE: Buy, Sell, Trade amateur 
equipment manuals: Gonset, Johnson, 
Heathkit, EICO, B&W, Globe/WRL, 
Collins, Clegg, Knight, Lafayette, National, 
RME, others. NI4Q, POB 690098, Orlando, 
Bb 32869. 407-351-5536. 
ni4q @juno.com 


FOR SALE: Visit the W1BCC boat anchor 
boneyard on QRZ. Parts or projects. 
Brad @ Councilman.com 


FOR SALE: Valiant & Ranger VFO dials 
$21.95, Ranger long bolts (3) $19.95, 
Valiant long bolts (4) $23.95, plus 
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shipping. KiTLI, 508-965-7400, 
www.johnsonradioresto.com 


FOR SALE: Southeast Gulf Coast: Good 
condition Tube Era Transmitters & 
Amplifiers by C.E., Collins, Hallicrafters, 
Heath ready to pick up for any fair offer. 
See my QRZ page: https://www.qrz.com/ 
db/W5JV Doug Hensley, 5678 College 
Drive, Baton Rouge, LA 70806 
W5JV @ hotmail.com 


FOR SALE: SSB Adapters for Collins 514, 
R388, 75A, R390, Hammarlund SP600 
series receivers. 
wwwetreetopcircuits.com 
radio @treetopcircuits.com 613-449- 
7931 


FOR SALE: VINTAGE ALPHA AMPLIFIER 
OWNERS! New replacement front panels 
and covers for Alpha 76A, 78, 374A, 77Sx 
and 77Dx. Available from 
www.islandamplifier.com or contact John 
Stanford, KF6l, directly at 
wb8svn @ gmail.com or 714-412-7399 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WA5UEK 
cosmophone @ yahoo.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N90O0O, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-425-8651 
bill.riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


FOR SALE: FT-757GxX\Ilall bandtrans.with 
Astron power supply RS20M $300. FT 
212 2 meter mobile $100 working with 
manuals no ship pick up only Lawrence 
Gross Cottage Grove mn. tel 651-459- 
3233 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH, hittps:// 
TomsAntiqueRadioRepair.com 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
ka1edp @ yahoo.com 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @ sbcglobal.net, 501-282-2991 
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Hayseed Hamfest LLC - Cedar Rapids, lowa 


CAN CAPACITORS 


Can-caps.com 


t=2 
——<— 
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INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, K4NYW, 
navy.radio @ gmail.com 


FOR SALE: Vibroplex - like new -contact - 
pancom1 @aol.com 


WANTED: Back and bottom covers for a 
Hailicrafters S-38 receiver. Bob, KBHHP 
rescas @ hotmail 


WANTED: Two LS-3 Army Speakers or 
similar for two WWII Receivers on the 
USS Wisconsin (BB64) Museum Ship. 
USS Wisconsin Radio Club - A 501C 
Corporation,. Bill Mellema N3WM, 410- 
790-6072 N3WM @yahoo.com 


WANTED: Tube shield, aluminum, vented, 
two-piece, for Patterson PR10, for tubes 


Please Note: ZIM Electronics Inrush Current Limiters 


All of the inrush limiters have been sold and the product has been discontinued. 
This is because of the unavailability of accurate analog panel meters combned 
with large component price increases. 


#57/58. Randy Long, 18606 CR553A, 


Ellington, MO 
rlong@mcmo.net 


WANTED: Any condition “Western Electric” 
tube audio amps, speakers, parts, 
vacuum tubes. Toshi Yamada, 7107 175th 
PL SW, Edmonds, WA 98026 
ja1ftc @ hotmail.com 


WANTED: Eldico R-100 receiver and T- 
100 transmitter, part of the Eldico S-100 
shipboard communication system. Mark 
Cowart, W4MSC, 904-610-2757, 
Mark_Cowart @ bellsouth.net 

WANTED: Relay forthe Central Electronics 
20A transmitter. Mine has an open coil. 
Rick Dupree NN2K 607-206-5666 
nn2k51 @gmail.com 


63638-8408, 


For photos and history of Chatham Radio, WCC, “ The World’s Greatest Coastal 
Station,” see www.WCCARA.com, by the WCC Amateur Radio Association. 


Series 1 + Disk 1 
RL, Droke Co. 


System 
= — Requirements: 
Any computer with 
Adobe Acrobat Reader®, = 
Performance will vory 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 


won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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WANTED: Hallicrafters SX-99 S meter 
working or non-working. K4PU @arrl.net 
or 404-591-9064 


WANTED: RF assembly cover plate (tuning 
capacitor cover) for RBK-16 receiver. Dale, 
WBSBEF, York PA, dmu21 @comcast.net 


WANTED: Manuals and information for 
the AN/GRC-66 tropo scatter microwave 
equipement from the ‘60s.Reliving my 
Army days! Mike W3MCH 
mhutnick @ ptd.net 


WANTED: Help!! ETO Alpha 86 warms up; 
won't transmit. Display shows 2.2 kV, not 
3 kV. Can you help? 
db_cunningham @ hotmail.com 


WANTED: Tube Type CB Radios for my 10 
Meter Conversion Projects. Ed, WA7DAX, 
529 E. Moss Creek Dr, Salt Lake City, UT 
84107 801-598-9217 


WANTED: NATIONAL HRO-600 manuals, 
plug-ins, radios, parts, drawings, 
schematics. Al Royce 951-734-0623 
oscar873 @ aol.com 


WANTED: Usable working Hammarlund 
HQ-170. Herb, K9GTB, 1727 S. Rodgers 
Ave, Alton IL 62002 


WANTED: T-39 Chest Unit for Pogo-Stick 
radio. Steve Bartkowski, 708-243-7713 


NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 
3895 Southwest USA. All welcome. Ron, 
K2RP@ARRL.NET 


NOTICE: Boatanchors Unlimited SSB 
Net, 7:30 PM Central on 3.870 every 
Wednesday since 1996. All are 
welcome. k8wozdan@ gmail.com 


| WANTED: Vibrators: Oak V-6556, 
Plessey 614SC, James Vibrapowr C- 
1243 or any marked FSN 6130-249- 
5699. Non-functioning okay, but no 
obvious junk please. Rich Parker, 
KB2DMD, 1205 Sleepy Hollow Rd, 
| Pennsburg, PA 18073, 215-541-1099 fi 
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Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
David Whitham, K9DQ, PO Box 212, Franksville, WI 53126 


WANTED: Archer Globe _ Patrol 
regenerative receiver. TUBE VERSION 
ONLY! State condition and price. Rick 
Tenney 84 Branch Turnpike Unit #64 
Concord, NH 03301 603-591-1020 
AB1BM@ARRL.net 


ANTED: Buying Amateur radio equipment 
and related electronics. Single items to 
complete estates. Sam Chrisbens, 
NOKEI, Divide, CO 80814. 719-440-3663 
schris2183 @aol.com 


New Swan Net! All Swan, Cubic, and 
Atlas gear welcome. Skip, K6LGL in 
NCS, net meets Saturday Pacific DT 
at 7:30AM, 3896 kc +QRM, also Sat. 
Pacific ST same freq and time. 


The Midwest Classic Radio Net “pre- 
net” informal group is now the 
“WAQZTY Vintage AM Net” in honor of 
Rob Hummel, WA9ZTY who passed 
away in 2008 but for a long time had 
been the net control of the Midwest 
Classic Radio Net. Rob’s callis nowa 
club call held by the WA9ZTY Net. The 
WAQZTY Vintage AM Net meets after 
the Old Military Radio Net and before 
the Midwest Classic Radio Net: 06:45 
to 07:30 Central time Saturdays on 
3885 kc. 3885 kc is a busy place on 
Saturday mornings! 
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Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” 
(used with the permission of 
Classic Radio). The T-shirts 
are 100% cotton and come in 
Small, Large, X-Large, XX- 
Large. The color is slightly 
lighter than the cover of ER. 
$27.00 delivered, $30.00 for 
XXL. 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 


format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


4 hours, $89.95 
2 hours, $89.95 
1 hour, $39.95 

1 hour, $39.95 

2 hours, $39.95 
2 hours, $89.95 
7 hours, $109.95 
2 hours, $49.95 
4 hours, $89.95 


Priority shipping within the US is $8.50 each for the first two 
DVDs, additional titles are shipped for $2.00 each. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 or WWW.ERmag.com 
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WANTED: | NEED HELP! I have an older 
piece of equipment that is in need of 
repair. It was manufactured under the 
name of Supreme SSB-6A. It is in mint 
shaped (physically), but someone has 
tried to alter the Balanced Modular, of 
course it doesn’t work, and the material 
documentation, is of a later version. What 
| am looking for, is someone with design 
knowledge (in tube design), that can figure 
out what is going on, and repair the unit for 
me. If you care to try, please let me know. 
J.searcy65@ gmail.com Phone 662-755- 
2558 or cell phone 601-795-5357. Thank 
you, Jim WA5WRE 


WANTED: Collins HF 8092 remote. Have 
HF 8090 FOR SALE or trade. Alan KERFK 
alanchandler @frontier.com 425-483- 
r1o4 


WANTED: Low power AM use mobil xmtr 
40 80 ARC5 Revr with power. Sell/Trade 
two 75A-2. WA5AAO 979-966-9441 


WANTED: Following CB radios for my 10 
meter conversion projects: Courier 
_Royalle base, Lafayette HB444 base, 
Johnson 124M base, Johnson 323 
mobile, Pace 2400 mobile, Sonar J23 
mobile. Ed, W7DAX, 801-598-9217 


WANTED: Schematic for Mattes SSA-200 
(or M-200) amplifier or SSD/1 preamp. 
Mike Zuccaro, 858-271-8294, 
mjzuccaro @aol.com 


WANTED: Service Manual for Harris RF- 
103A Amplifier. Uses a single 3-1000Z. 
73 Nick K5EF 504-400-8873 or 
nick.tusa @tusaconsulting.com, 
WANTED: RT-1A Receiver-Transmitter (or 
similar) for AN/APN-2 ‘Rebecca’ unit and 
also any other related ‘Rebecca-Eureka’ 
equipment. Anthony Norden, 
Hertfordshire, England, MOWWV. 
agwnorden @aol.com 
WANTED: RME transmitter parts, info pre- 
1945 Jeffrey KD2AZI 
RadioArtistry @ gmail.com 
WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, 
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manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB40GM, hwhall@compuserve.com, 
719-574-5319 


WANTED: Collins Manufactured Tubes 
ca 1936-1938- Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-800, C-802, C-841, C-849, C- 
852, Water Cooled Triodes such as C- 
207, C-858, etc, Air Cooled Rectifiers 
such as C-249A, C-357A, etc and Water 
Cooled Rectifiers such as C-214, C-237A, 
etc. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco @sonic.net 


WANTED: 1930's civilian airline radios 
air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@ gmail.com, 704-657-8910 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: ARC-5 transmitter racks MT 
69. 74, 73>. 75. Steve)K2DKT, 
skeller53@gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 
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—ELECTRIC RADIO BACK ISSUES— 
e All Electric Radio back issues are either from the original press run or lithographic reprints 


from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 

¢ The easy-to-use searchable database for previous ER articles is found at the Electric Radio 
web site (WWW.ERmag.com), “Back Index,” at the right side of the main page. 

e We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at discounted prices, depending on the number 
ordered, plus shipping. They are sold with at least a 56% discount the over single-issue 
price. For a full set of remaining issues, please call for a quote while they are still 
available. Many of the early issues have less than 5 in stock. 

e Single Issues: $4.00 Each, Postpaid up to 11 issues. Over 11, see the discounts below. 

e 1-Year Sets (Or Any 12 Issues) $40.00 per year + $8.50 Shipping 

e Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.50 Shipping 

e Foreign Customers: Please Inquire for Shipping Rates 


The 2021 Collins 75A-4 Handbook: This is a newly revised and expanded book, 
professionally printed and bound, produced by Electric Radio, (partially the former the loose-leaf 
“75A-4 Modification Compendium’) having all the factory service bulletins from Collins Radio and 
Collins Addendum info not in the Service Bulletins. Includes all-new articles never published in 
Electric Radio, plus all 33 75A-4 articles printed in Electric Radio since 1989, some of which are 
out-of-print in the back issues, discussing the background that lead to the 75A-4, plus everything 
from CQ, Ham Radio, and QST over the last 45+ years, now 239 pages, many in color. 
Mids sabe Gee diaas veut begeetec teh. MOR Mareckbws apantsee de sBeasa tae tsecliescansdsnesnrectveveuionaareseree $37.95 plus $7.00 Shipping 


—COMPENDIUMS— 


All of the Collins compendiums below are produced in nice 3-ring binders. 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages. 
TCR occu tS 2 SS sok eee ee ee $47.00 plus $8.50 Shipping 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $8.50 Shipping 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biogra- 
phy, his rise from a saleman and inventor of electrical equipment to boecome one of America’s foremost radio 
manufacturers. There are historic photographs and diagrams on nearly every page, and color plates with 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) wonderful book that has 
everything you need to know for working with vacuum tubes in one 277 page, high quality volume! 
ST er teers Seat fas toe fo cc Aes sponse a te dp yu baivape dds canis Bemis, deli snc TG ee ate Le Le eee $29.95 
Make Your Own Tube Testers and Electron Tube Equipment: This book by Gary Steinbaugh (AF8L), 
an ER contributor and a professional electronics engineer, is all about understanding tube testers and 
building them, and also contains many excellent projects such as power supplies and specialty 
oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, with many 


MNINENEE IPOS FIVRTUMT COLOL. sce te re Sv nose ren scosecc sco ch e.iat on deduce mee Ma: ALS CON OOS: «cs ee ae ong see $36.25 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos. ------------ $23.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis --------------------------------------------------------------------- $26.95 


Shortwave Receivers Past & Present: This book has been discontinued, sales subject to our stock on-hand. 
This is Fred Osterman’s long-awaited 4th edition, 2nd printing, a hardbound, heavy, 800-page masterpiece, more 
like an encyclopedia than a mere handbook! Sure to become a classic volume, it contains info on over 1,700 
receivers from 1942 to 2013, when the book was completed. Includes many hard-to-find details about European 
EQUIPMENT. ---------------------------------~------ nnn n nnn nn nnn nnn nnn nn nnn nnn nner n enn ccna nnnnn nen nnnnneneenn $49.95Sur- 
viving Technology: This is our 2019 reprint Bruce Vaughan’s classic book that is all about his life in radio and 
his detailed information on building regenerative receivers. It was reviewed in the August 2019 issue of Electric 
Radio and is an all-new reprint from Bruce’s original fileS.----------------------------------0-----0=----00==-= $34.95 

The Bavarian Yankee, by P.H. Thompson, is an exciting well-written, 295-page, soft-cover novel taking 
place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, and 
Poles, mentioning radio communications of the day. Now on close-out Sale, ----------------------------- $6.50 
Tube Lore Il: This is the expanded, revised, and useful new edition of Ludwell 


Tube Testers and Ciassic Electronic Test Gear: Written by Alan Douglas (Sk), a retired engineer, this book 
is packed full of valuable information about test equipment. 166 color pages. ---------------------------------- $29.95 
Tube Type Transmitters: We have located a limited stock of this book, the second edition of Eugene 
Rippen’s excellent book on transmitters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, 
and more! Over 900 high quality illustrations with accurate descriptions and useful indexs make this a very 
CaM RNAI rer amr) IIOES “ELV AT UOUIL Yeon oe ome arate Gace e ora cn dea axd Goa isiuils ba anwaivgi sec ate GoGo sommeammeapeaat sore $32.95 
Vintage Anthology, 2019 Edition: by Dave Ishmael (WA6VVL) is now in stock, as reviewed in the August 2019 
issue of Electric Radio in an all-new bound volume. 208 pages, topics divided into four chapters: Receivers, 
Transmitters, VFOs, and ACCeSSOrieS------------------------------------------- 2-2 nanan nnn nnn nnn n nnn nnn nn ence nen cnc enc nce $37.95 


Both volumes of Practical Radio Repair_ are out-of-stock and no longer available. 
The All-American Five Radio: This book is out-of-print and no longer available, sorry. 
Shortwave Receivers Past & Present has been discontinued and limited to our stock on-hand. 


Ordering Information: 
Books are usually sent by USPS Media Mail. USPS rates increased Jan. 1st, 2021 


Shortwave Receivers Past and Present, and Hollow State Design are very 
heavy and are shipped media mail for $8.50 each. 


For other books, please add $6.50 for media mail shipping for one book and $1.50 
for each additional book. Five books are shipped by media mail free to one address 
in the United States. No free shipping for overseas orders, overseas shipping has 
gotten very expensive. 
Checks and money orders by US mail are fine. 
Overseas and Canadian Orders: Please inquire for shipping quotes. 


Available by Mail Order or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal Only: Call or Email for Details 
(We no can no longer accept credit card payments by telephone because 
of the extremely high fees we were being charged and burdensome 
restrictions placed against our web site from an overseas oversight 
company owned by the banks and credit card companies.) 
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Tube Lore 11 


A REFERENCE ror USERS anp COLLECTORS 


Ludwell Sibley 


WANTED: FCC and RiD-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r@ gmail.com 


WANTED: PRESS WIRELESS, NY: 
Photos, information WANTED on 
Hicksville, Baldwin, Little Neck, 
Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm @optonline.net 631-360- 
9011 


WANTED: R-390As. It was builtto play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
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After being out-of-print for many years, 
Ludwell Sibley has released an updated version 
of his classic book on electron tubes. Tube 
Lore II is an excellent reference to electron 
tube history and tube production. I was not 
able to find any tube type that is not listed! 
This new version is 288 pages of text, 102 
more pages than the original version had. 
Also included is a data CD of important 
information, one section covers deciphering 
tube date codes, most of which has not been 
available until now. The new version of the 
book covers about 13,000 (! ! ) tube types, 
plus another 4800 or so radar / microwave 
parts on the data CD. Also on the disk is info 
on very strange and unusual tube types, 
another 106 pages. 

See the “ER Bookstore” page for ordering 


information! 


speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala@ aol.com 


WANTED: Crystal Oscillator module (fits 
where clock goes) for Hammarlund HQ- 
180AX. Thanks. Byron W5FH, 
bjtatum1 @att.net or 936-545-2615. 


WANTED: Unbuilt kits by Heathkit, Knight, 
and Johnson. Gene Peroni, KA6NNR, 
POB 7164, St. Davids, PA 19087. 215- 
806-2005 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: R390, R3890A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 


August 2021 


Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 

“Since 1985” 


Glenn, WA4AOS, 
glenn @dsmlabs.com 


WANTED: | need good 815 tube(s). Email 
Tom, W3BYM, w3bym1 @ gmail.com 


864-684-2956, 


ANNOUNCING THE NEW 


BRETING— 49" 


COMMUNICATIONS RECEIVER 
13 TUBES 
® 


Frequency Coverage 34,000 to 550 Ke, 
in 5 Bands 


FEATURING 
HICH-Q COILS 
1560-KC. LF. 
NEW 1852 IN RF, STACE 
EFFICIENT IMAGE REJECTIVITY 


PLACE ORDERS WITH YOUR JOBBER FOR NOVEMBER DELIVERY 


BRETING RADIO MANUFACTURING CO. 


1815 VENICE BLVD. 


Los Angeles U. S. A 


DESIGN 


Makes it all easy 


BUILD 


L 


Were you first licensed 25 years ago 
and licensed today? 


To Join or Renew, Visit: 
.qcwa.ora/join-renew.ph 


For more information, please contact: 
om@qcwa.org 


HAVE FUN 


The Art and Science 
of Building with 
Thermatrons 


Available in the Electric Radio Bookstore! 
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Subscription Information 
Published Monthly 
The monthly Electric Radio mailing date is posted at www. ermag.com. 
Rates within the US: 
1st Class Rate: $47 (mailed in envelope) 


Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada: US $54 : 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 
Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 


email: Ray@ERmag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 


cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$26.00, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 
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Try our XT-1 for matching low 
impedance microphones to 
high impedance inputs found 
in vacuum tube transmitters. 


Sold separately 


Visit us at 
WWW.HEILHAMRADIO.COM 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested | PERIODICAL | 
8/21 collate 


W9ADJ 


James Beyer 
6213 Countryside Lane 
Madison WI 53705-1025 


123 
COU UO CL CO RTT WH Or) Wy ol id ee fo Go | 10 


NEED TO DOWNSIZE? 
CALL US TODAY! 


Estate planning for your ham, antique radio or 
audio equipment can be challenging. Take the 
stress off you and your family by calling us at 
816-455-5520 to see how we can help. 


We are a Midwest based online auction 
company with a global reach. 


Nationwide pickup services available. 


SCHULMAN 


AUCTION & REALTY, LLC 


: 73, David Schulman, WO@ERU 
ROCKWELL COLLINS HF-380 816-455-5520 or 913-568-3767 
SOLD FOR $2,150. david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


